To evaluate the effectiveness of mass screening for uterine cancer in Japan, we compared the changes in the age-adjusted rates of potential years of life lost (PYLL) due to uterine cancer between 1969 and 1972 to 1973 through 1977 between the high coverage-rate (intensively screened) areas and the comparable control areas. The percent reduction in the average age-adjusted rate of PYLL due to uterine cancer and the years of life saved per 100,000 females were greater in the high coverage-rate areas than in the control areas. These results suggested that mass screening programs for uterine cancer contribute to saving years of life.
Introduction
In Japan a mass screening program The impact of cancer mortality has usually been presented by the age-adjusted mortality rate. We previously attempted to evaluate the effectiveness of mass screening programs for cancer in the population, using the age-adjusted mortality rates (2) (3) (4) . In this paper, we also attempted to analyze whether or not the mass screening programs for uterine cancer in Japan can contribute to the decrease of the potential years of life lost (PYLL) attributed to uterine cancer. The PYLL tends to emphasize reduction in cancer mortality in younger age groups, while the age-adjusted statistic counts death at younger ages essentially the same as a death at older ages.
Materials and Methods

Potential Years of Life Lost
The PYLL (5) (6) (7) (8) is calculated based on the expected remaining lifetime of a person at the time of death. We calculated the years of life remaining up until the female life expectancy of the mid-year of the study period in Japan. The PYLL is given by: A general method for interval estimation is to assume that some transform of the parameter follows a normal distribution (9) . For the present study, the logarithmic transformation of the ratio of PYLL was used. Let Z = log(r2/r1) where r2 is the age-adjusted rate (Table 3) .
When the high coverage-rate areas were limited to those with the age-adjusted rate of PYLL due to the uterine cancer in 1969-1972 were greater than 90% of the average rate of PYLL of all Japan (Table 1) , the years of life saved and the percent decrease in the average age-adjusted rate of PYLL from cancer of the uterus were also greater in these high coverage-rate areas (271.9 person-years and 69.9%) than in the control areas (125.4 person-years and 39.5%) (p < 0.05) ( Table   4 ). The average coverage-rate of uterine cancer screening for high coverage-rate areas was 25.2% and that of the control areas was 8.7%. The years of life saved per 100,000 females and the percent decrease in PYLL by 5-year age groups were generally greater in the high coverage-rate areas than in the control areas, especially in younger age groups (Table 5) .
When the high coverage-rate areas were limited to municipalities with the population size larger than 5000 (Table 1) in order to reduce the random variation ofrate of PYLL due to small size of population, the similar trends were observed (Tables 6 and 7) .
Discussion
Randomized controlled trial is considered to be the most accurate or most convincing method to evaluate the effectiveness of mass screening for cancer because it is free of some biases, such as self-selection bias, leadtime bias, and length bias. Individual allocation method was used in the Health Insurance Plan of Greater New York (HIP) study for breast cancer screening (10) or the Mayo Lung Project for lung cancer screening (11) . Group/areas allocation method was used in Swedish study on mass screening for breast cancer (12) .
It is difficult to conduct these trials, as shown by the fact that only a few randomized trials for cancer screening have been conducted throughout the world. In Japan, no randomized trials of mass screening for any cancer have been conducted. Consequently, the effectiveness of mass screening for cancer in Japan has been studied by several alternative methods of a randomized trial, i.e., observational studies [time trend analysis (13-15)], or case-control studies (16) . There have been a few studies on the effectiveness of uterine cancer screening in Japan. We tried to compare the trends in the age-adjusted mortality rate from cancer of the uterus for municipalities with intensively screened women (so-called high coverage-rate areas) with those for matched control municipalities (2-4).
The final objective of cancer control is to prevent cancer, but currently it seems impossible to completely eliminate cancer as a cause of death. Our attainable objective of mass screening for cancer as a secondary prevention is to prevent or delay cancer mortality and decrease the life shortening due to cancer. As we progress toward this objective, we will gradually shift the age-specific death rate curves to the right (older side). Therefore, we should evaluate screening programs on the basis ofwhether they decrease the age-specific mortality rates, especially at younger ages, and increase the life expectancy. In the present paper, using the PYLL we also attempted to see whether or not mass screening programs for uterine cancer in Japan could contribute to the delay of death from this cancer or to the increase of life expectancy, which tend to emphasize reduction in cancer mortality in younger age groups.
Generally speaking, higher coverage rates of mass screening tended to be observed in municipalities with small population size. In the present study, the municipalities with high coverage rates of screening also had relatively small population sizes, and hence the so-called regression toward the mean phenomena may occur because of the random variation of rate of PYLL due to uterine cancer and also because of the small size of population. So, the higher the rate of PYLL in the former period, the steeper it may tend to decrease. This is the reason why the rate of PYLL from uterine cancer in the former period (in 1969 to 1972) should be matched. In addition, other factors such as population size and coverage rate of the national health insurance should also be matched from the aspects of the medical service, industrial structure, and other factors. We selected control municipalities from the same prefecture of corresponding high coverage-rate municipalities to secure the similarity of natural, geographical, or social environment.
The previously mentioned high coverage-rate areas (A or C in Table 1 ) may have included a large number of municipalities that have relatively low rates of PYLL due to uterine cancer between 1969 and 1972. The low rates could be partly due to the effects of previous mass screening for uterine cancer and partly due to random variation of rates of PYLL because of the small population in these relevant municipalities.
If these concomitant effects were excluded, we could clarify the effectiveness of mass screening for uterine cancer. Thus, we tried to limit our study to only the municipalities with the age-adjusted rates of PYLL from uterine cancer between 1969 and 1972. These muCoverage ratea H C incidence from uterine cancer might contribute to the reduction in PYLL, but such data were not available. So we could not definitely claim a reduction of PYLL, but these results suggested that mass screening programs for uterine cancer may be possible to save the years of life because of this cancer.
The PYLL tends to lay weight on the reduction in cancer mortality in younger age groups. Mass screening programs for cancer should be able to prevent or delay cancer deaths, and then to increase life expectancy. From the present study, it was suggested the PYLL was one of the appropriate indices in evaluating the impact of mass screening for cancer.
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